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Dear Registrant:

| am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case bromacil which
includes the active ingredients bromacil and its lithium salt. The enclosed Reregistration
Eligibility Decision (RED) contains the Agency’s evaluation of the data base of these
chemicals, its conclusions of the potential human health and environmental risks of the current
product uses, and its decisions and conditions under which these uses and products will be
eligible for reregistration. The RED includes the data and labeling requirements for products
for reregistration. It may also include requirements for additional data (generic) on the active
ingredients to confirm the risk assessments.

To assist you with a proper response, read the enclosed document entitled “"Summary
of Instructions for Responding to the RED". This summary also refers to other enclosed
documents which include further instructions. You must follow all instructions and submit
complete and timely responses. The first set of required responses are due 90 days from
the date of receipt of this letter. The second set of required responses are due 8 months
from the date of receipt of this letter. Complete and timely responses will avoid the Agency
taking the enforcement action of suspension against your products.

Please note that the Food Quality Protection Act of 1996 ("FQPA") became effective
on August 3, 1996, amending portions of both the pesticide law (FIFRA) and the food and
drug law (FFDCA). This RED takes into account the new safety standard set by FQPA for
establishing and reassessing tolerances. However, it should also be noted that in continuing to
make reregistration determinations during the early stages of FQPA implementation, EPA
recognizes that it will be necessary to make decisions relating to FQPA before the
implementation process is complete. In making these early case-by-case decisions, EPA does
not intend to set broad precedents for the application of FQPA. Rather, these early
determinations will be made on a case-by-case basis and will not bind EPA as it proceeds with
further policy development and any rulemaking that may be required.



If EPA determines, as a result of this later implementation process, that any of the
determinations described in this RED are no longer appropriate, the Agency will pursue
whatever action may be appropriate, including but not limited to reconsideration of any
portion of this RED.

If you have questions on the product specific data requirements or wish to meet with
the Agency, please contact the Special Review and Reregistration Division representative Jane
Mitchell (703) 308-8061. Address any questions on required generic data to the Special
Review and Reregistration Division representative Margaret Rice (703) 308-8039.

Sincerely yours,

Lois A. Rossi, Director
Special Review and
Reregistration Division
Enclosures



SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

1. DATA CALL-IN (DCI) OR "90-DAY RESPONSE"--If generic data are required for
reregistration, a DCI letter will be enclosed describing such data. If product specific data are
required, a DCI letter will be enclosed listing such requirements. If both generic and
product specific data are required, a combined Generic and Product Specific DCI letter will
be enclosed describing such data. However, if you are an end-use product registrant only and
have been granted a generic data exemption (GDE) by EPA, you are being sent only the
product specific response forms (2 forms) with the RED. Registrants responsible for generic
data are being sent response forms for both generic and product specific data requirements (4
forms). You must submit the appropriate response forms (following the instructions
provided) within 90 days of the receipt of this RED/DCI letter; otherwise, your product
may be suspended.

2. TIME EXTENSIONS AND DATA WAIVER REQUESTS--No time extension requests
will be granted for the 90-day response. Time extension requests may be submitted only with
respect to actual data submissions. Requests for time extensions for product specific data
should be submitted in the 90-day response. Requests for data waivers must be submitted as
part of the 90-day response. All data waiver and time extension requests must be accompanied
by a full justification. All waivers and time extensions must be granted by EPA in order to go
into effect.

3. APPLICATION FOR REREGISTRATION OR "8-MONTH RESPONSE"--You must
submit the following items for each product within eight months of the date of this letter
(RED issuance date).

a. Application for Reregistration (EPA Form 8570-1). Use only an original
application form. Mark it "Application for Reregistration.” Send your Application for
Reregistration (along with the other forms listed in b-e below) to the address listed in item 5.

b. Five copies of draft labeling which complies with the RED and current regulations
and requirements. Only make labeling changes which are required by the RED and current
regulations (40 CFR 156.10) and policies. Submit any other amendments (such as formulation
changes, or labeling changes not related to reregistration) separately. You may, but are not
required to, delete uses which the RED says are ineligible for reregistration. For further
labeling guidance, refer to the labeling section of the EPA publication "General Information on
Applying for Registration in the U.S., Second Edition, August 1992" (available from the
National Technical Information Service, publication #PB92-221811; telephone number 703-
487-4650).

c. Generic or Product Specific Data. Submit all data in a format which complies
with PR Notice 86-5, and/or submit citations of data already submitted and give the EPA
identifier (MRID) numbers. Before citing these studies, you must make sure that they meet
the Agency’s acceptance criteria (attached to the DCI).




d. Two copies of the Confidential Statement of Formula (CSF) for each basic and
each alternate formulation. The labeling and CSF which you submit for each product must
comply with P.R. Notice 91-2 by declaring the active ingredient as the nominal
concentration. You have two options for submitting a CSF: (1) accept the standard certified
limits (see 40 CFR §158.175) or (2) provide certified limits that are supported by the analysis
of five batches. If you choose the second option, you must submit or cite the data for the five
batches along with a certification statement as described in 40 CFR §158.175(¢e). A copy of
the CSF is enclosed; follow the instructions on its back.

e. Certification With Respect to Data Compensation Requirements. Complete and
sign EPA form 8570-31 for each product.

4. COMMENTS IN RESPONSE TO FEDERAL REGISTER NOTICE--Comments
pertaining to the content of the RED may be submitted to the address shown in the Federal
Register Notice which announces the availability of this RED.

5. WHERE TO SEND PRODUCT SPECIFIC DCI RESPONSES (90-DAY) AND
APPLICATIONS FOR REREGISTRATION (8-MONTH RESPONSES)

By U.S. Mail:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

EPA, 401 M St. S.W.

Washington, D.C. 20460-0001

By express:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

Room 266A, Crystal Mall 2

1921 Jefferson Davis Hwy.

Arlington, VA 22202

6. EPA'S REVIEWS--EPA will screen all submissions for completeness; those which are not
complete will be returned with a request for corrections. EPA will try to respond to data
waiver and time extension requests within 60 days. EPA will also try to respond to all 8-
month submissions with a final reregistration determination within 14 months after the RED
has been issued.
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ABSTRACT

EPA has completed its reregistration eligibility decision regarding the pesticide bromacil,
case 0041, which includes the active ingredients bromacil and its lithium salt. This decision
includes a comprehensive reassessment of the required target data base supporting the use patterns
of currently registered products. This decision considered the requirements of the recently
enacted "Food Quality Protection Act of 1996™ which amended the Federal Food Drug and
Cosmetic Act and the Federal Insecticide, Fungicide and Rodenticide Act, the two Federal statutes
that provide the framework for pesticide regulation in the United States. FQPA became effective
immediately upon signature and all reregistrarion eligibility decisions (REDs) signed subsequent
to August 3, 1996 are accordingly being evaluated under the new standards imposed by FQPA.

In establishing or reassessing tolerances, FQPA requires the Agency to consider aggregate
exposures to pesticide residues, including all anticipated dietary exposures and other exposures
for which there is reliable information, as well as the potential for cumulative effect from a
pesticide and other compounds with a common mechanism of toxicity. The Act further directs
EPA to consider the potential for increased susceptibly of infants and children to the toxic effects
of pesticide residue.

The Agency has reassessed bromacil food and feed tolerances under the standards of FQPA
and determined that, based on available information, there is a reasonable certainty that no harm
will result to infants and children or to the general population from aggregate exposure to
bromacil residues. EPA evaluated only dietary and drinking water exposure in the aggregate
assessment, since other non-occupational exposures to bromacil are unlikely. EPA has no
information to indicate that the toxic effects produced by bromacil would be cumulative with those
of any other compound, and therefore has considered only bromacil exposures in the aggregate
assessment.

In reaching the determination of safety for infants and children, the Agency found that the
toxicity data base for bromacil is complete, based on current requirements, and that the effects
observed in pre- and post-natal studies did not indicate any increased sensitivity of infants and
children to bromacil. Therefore, no additional uncertainty factor was used in the risk assessment.

Further, the Agency has determined that no revisions in tolerances will be required.
Sufficient data are available to ascertain the adequacy of the established tolerances listed for citrus
and pineapple fruit. No tolerances for residues of bromacil in milk, eggs, animal fat, meat and
meat byproducts are required because residues of bromacil expected in meat and milk would be
less than levels detected by the current analytical methods.

Bromacil is a broad-spectrum herbicide used for weed control in citrus and pineapple.
Both bromacil and its lithium salt are used for weed control in the following non-food uses:
drainage systems, outdoor industrial areas, rights-of-way/fence rows/hedge rows, paved areas,
non-agricultural uncultivated areas, and power stations. Recreational areas were considered
during the risk assessment but are not being supported. The Agency has concluded that all
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products registered for all uses are eligible for reregistration when labeled and used as specified
in the Reregistration Eligibility Decision.

To reduce potential risks of contamination to groundwater, and toxicity to pesticide
applicators, EPA is requiring, among other changes, reductions in the rate of application, use of
Personal Protective Equipment, and the establishment of Restricted Entry Intervals. In addition,
to reduce risks of acute and chronic effects to non-target plants and animals, EPA is requiring
reduced application rates and prohibiting certain aquatic applications. Additional ecological
effects studies are required to confirm or complete EPA’s risk assessment and conclusions.

Before reregistering products containing bromacil, the Agency is requiring that product
specific data, revised Confidential Statement of Formula (CSF) and revised labeling be submitted
within eight months of the issuance of this document. These data include product chemistry and
acute toxicity testing. After reviewing these data and any revised labels and finding them
acceptable and in accordance with section 3(c)(5) of FIFRA, the Agency will reregister each
product.
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l. INTRODUCTION

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended
to accelerate the reregistration of products with active ingredients registered prior to November
1, 1984. The amended Act provides a schedule for the reregistration process to be completed in
nine years. There are five phases to the reregistration process. The first four phases of the process
focus on identification of data requirements to support the reregistration of an active ingredient
and the generation and submission of data to fulfill the requirements. The fifth phase is a review
by the U.S. Environmental Protection Agency (referred to as "the Agency") of all data submitted
to support reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine
whether pesticides containing such active ingredient are eligible for reregistration” before calling
in data on products and either reregistering products or taking "other appropriate regulatory
action.” Thus, reregistration involves a thorough review of the scientific data base underlying a
pesticide's registration. The purpose of the Agency’s review is to reassess the potential hazards
arising from the currently registered uses of the pesticide; to determine the need for additional
data on health and environmental effects; and to determine whether the pesticide meets the "no
unreasonable adverse effects” criterion of FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) (Public Law 104-
170) was signed into law. FQPA amends both the Federal Food, Drug, and Cosmetic Act
(FFDCA), 21 U.S.C. 301 et seq., and the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA), 7 U.S.C. 136 et seq. The FQPA amendments went into effect immediately. As a
result, EPA is embarking on an intensive process, including consultation with registrants, States,
and other interested stakeholders, to make decisions on the new policies and procedures that will
be appropriate as a result of enactment of FQPA. This process will include a more in depth
analysis of the new safety standard and how it should be applied to both food and non-food
pesticide applications. The FQPA did not, however, amend any of the existing reregistration
deadlines in section 4 of FIFRA. The Agency will therefore continue its ongoing reregistration
program while it continues to determine how best to implement FQPA.

This document presents the Agency's decision regarding the reregistration eligibility of
the registered uses of bromacil and its lithium salt including the risk to infants and children for
any potential dietary, drinking water, dermal or oral exposures, and cumulative effects as
stipulated under the FQPA. The document consists of six sections. Section | is the introduction.
Section Il describes bromacil and its lithium salt, its uses, data requirements and regulatory
history. Section I1I discusses the human health and environmental assessment based on the data
available to the Agency. Section IV presents the reregistration decision for bromacil and its
lithium salt. Section V discusses the reregistration requirements for bromacil. Finally, Section
VI is the Appendices which support this Reregistration Eligibility Decision. Additional details
concerning the Agency's review of applicable data are available on request.



CASE OVERVIEW

A. Chemical Overview

The following active ingredients are covered by this Reregistration Eligibility Decision:

Common Name: Bromacil

Chemical Name: 5-bromo-3-sec-butyl-6-methyluracil

CAS Registry Number: 314-40-9

OPP Chemical Code: 012301

Empirical Formula: C4H;;BrN,O,

Trade and Other Names: Hyvar® X; Krovar® | DF; Krovar® Il DF

Basic Manufacturer: DuPont

Common Name: Bromacil lithium salt

Chemical Name: 5-bromo-3-sec-butyl-6-methyluracil, lithium salt
CAS Registry Number: 53404-19-6

OPP Chemical Code: 012302

Empirical Formula: C,H,,BrN,O,Li*

Trade and Other Names: Hyvar® L; Hyvar® X-L

Basic Manufacturer: DuPont

B. Use Profile

The following is information on the currently registered uses with an overview of use sites
and application methods. A detailed table of these uses of bromacil, and bromacil lithium salt
is in Appendix A. Also, a detailed discussion of bromacil uses on citrus and pineapples appears

below in section 111.B.3.a., Dietary Exposure.



For Bromacil:
Type of Pesticide:  systemic herbicide

Use Sites: Terrestrial food crop - pineapple

Terrestrial food and feed crop - citrus fruits including grapefruit and orange

Terrestrial non-food non-crop - agricultural uncultivated areas, airports and
landing fields, outdoor industrial areas, nonagricultural outdoor buildings
and structures, nonagricultural rights-of-way and fencerows and
hedgerows, nonagricultural uncultivated areas and soils, paved areas
including private roads and sidewalks, recreational areas, and outdoor
refuse and solid waste sites

Aquatic non-food industrial - drainage systems

Target Pests: annual and perennial weeds, brush, woody plants and vines, specifically:

Broadleaves: American elm, aster, bouncingbet, cottonweed, dandelion,
dogbane, dogfennel, goldenrod, hackberry, lambsquarters, maple oak,
pine, plantain, poplar, puncturevine, ragweed, redbud, sumac, sweetgum,
turkey mullein, wild carrot, wild cherry, willow, winged elm;

Grasses: bahiagrass, bermudagrass, bluegrass, bromegrass, broomsedge,
Canada bluegrass, cheat, crabgrass, dallisgrass, foxtail, johnsongrass,
johnsongrass from seed, orchardgrass, purpletop, quackgrass, redtop,
ryegrass, saltgrass, smooth brome, vaseygrass, wild oat;

Other plants: bracken fern, horsetail, nutsedge.
Formulation Types Registered:

Table 1. Bromacil: Formulation Types Registered

Formulation ‘ Percent Active Ingredient
Technical Grade Active Ingredient
Solid | 95
Manufacturing Product
Dust | 40 to 80
End Use Product
Emulsifiable concentrate 0.6 t0 3.3
Granular 0.21t0 10
Liquid ready-to-use 0.6tol
Pelleted/Tableted 10




Table 1. Bromacil: Formulation Types Registered

Formulation Percent Active Ingredient
Pressurized liquid soluble 0.5

Soluble Concentrate/Liquid 0.31t040.8

Water dispersible granules (dry flowable) 40 to 80
Wettable powder 40 to 80
Wettable powder/dust 4

Method and Rates of Application:

Equipment -

Method

and Rate -

aerosol can; aircraft (fixed-wing and helicopter, only for application
to the Yakima Firing Center); boomsprayer; compressed air
sprayer; granule applicator; hand-held sprayer; knapsack sprayer;
power sprayer; shaker can; spreader; sprinkler can; tank-type
sprayer.

band treatment; broadcast; prepaving treatment; soil band
treatment;

soil broadcast treatment; soil treatment; spot treatment; spray; strip.
Please refer to Appendix A for rates of application.

Use Practice For terrestrial uses, do not apply directly to water or to areas where surface

Limitations: water is present or to intertidal areas below the mean high water mark. Do
not apply through any type of irrigation system. Do not apply directly to
water or wetlands. Keep out of lakes, streams, and ponds.

For Bromacil Lithium Salt:

Type of Pesticide:

systemic herbicide

Use Sites: Terrestrial non-food non-crop - outdoor industrial areas, nonagricultural

outdoor buildings and structures, nonagricultural rights-of-way, fencerows,
and hedgerows, nonagricultural uncultivated areas and soils.

Aquatic non-food industrial - drainage systems

Target Pests: Annual and perennial weeds, brush, woody plants and vines, specifically:

Broadleaves: aster, bouncingbet, broomeweed, cottonwood, dandelion,
dogbane, dogfennel, elm, Florida pusley, goldenrod, hackberry, henbit,
lambsquarters, maple, mustard, oak, pine, plantain, poplar, puncturevine,
purslane, ragweed, redbud, sumac, sweetgum, turkey mullein, wild carrot,
wild cherry, willow;



Grasses: bahiagrass, barnyardgrass, bermudagrass, bluegrass, brome,
broomsedge, cheat, crabgrass, crowfootgrass, dallisgrass, foxtail,
johnsongrass, natalgrass, orchardgrass, pangolagrass, paragrass, purpletop,
quackgrass, redtop, ryegrass, saltgrass, sandspur, sprangletop, Texas
panicum, torpedograss, vaseygrass, wild oat;

Other plants: annual sedge, bracken fern, horsetail, nutgrass, nutsedge

Formulation Types Registered:
Table 2. Bromacil Lithium Salt: Formulation Types Registered

Formulation ‘ Percent Active Ingredient
Manufacturing Product
Soluble concentrate/liquid ‘ 7.5t0 21.9
End Use Product
Liquid ready-to-use 2.0t0o 2.5
Soluble Concentrate/Liquid 1.2t021.9

Method and Rates of Application:

Equipment - Broadcast; Prepaving treatment; Soil treatment; Spot treatment;
Spray.

Method Boom sprayer; Compression sprayer; Hand held sprayer; Knapsack
and Rate -  sprayer; Power sprayer; Sprinkler can; in some cases, not specified
on label. Please refer to Appendix A for rates of application.

Use Practice Limitations:

For terrestrial uses, do not apply directly to water or to areas where surface water is
present or to intertidal areas below the mean high water mark.

C. Estimated Usage of Pesticide

The table below summarizes the best estimates available for certain pesticide uses of
bromacil and its lithium salt. These estimates are derived from a variety of published and
proprietary sources available to the Agency. The data, reported on an aggregate and site (crop)
basis, reflect annual fluctuations in use patterns as well as the variability in using data from
various information sources.



Table 3. Percent of U.S. Crops and Sites Treated Annually with Bromacil,

1990 - 1992 **

Site Acres Grown® | Acres Treated | Percen-tage | Pounds Al Applied | Major Region or
(x 1000) * (x 1000) Treated (x 1000) State

Grapefruit 144 50 - 100 35-69 100 - 300 FL, AZ, TX, CA

Lemons 63 5-15 8-24 5-25 AZ, CA

Limes 7 1-2 14 - 28 3-4 FL

Oranges 622 250 - 450 40 - 72 600 - 1,000 FL, AZ, TX, CA

Tangerines 24 10 - 15 42 - 62 10- 15 AZ, CA, FL

Rights of 6,661 135 - 165 2-3 605 - 655 Nationwide

way?®

Totals 451-747 1,323 - 1,999

! Data based on proprietary and non-proprietary sources, USDA, and state statistics.

2 There are no known site specific usage data available for pineapple.

% Acres grown based on USDA, Agricultural Census, and state statistics.

* Includes highways, railroads, pipelines, (from industrial sources, USDA, and state statistics).
® Multiple acres treated represents the total number of acre treatments.

D. Data Requirements

The Agency required registrants to submit studies as specified in the regulations, noted
in 40 CFR Section 158. Data from these studies are sufficient to characterize the risks associated
with the uses described in this document. See Appendix B for a complete list of data requirements
that support the reregistration of bromacil and its lithium salt.

E. Regulatory History

The following table summarizes information about the history and current status of
products containing Bromacil and its salts.

Table 4. Bromacil and Salts: Summary of Registration Status

Active Ingredient Year Registered Current Status Active Products®
Bromacil 1961 active 95
Dimethylamine salt 1969 canceled none

Sodium salt 1969 canceled none

Lithium salt 1970 active 24

t As of April 1996.

Bromacil was first registered in the United States for use as a herbicide in an end-use
product in 1961. The 95% technical formulation, DuPont Bromacil Technical, was registered in
1967. Products containing the dimethylamine and sodium salts of bromacil were registered in
1969. Products containing these salts are now canceled, and are not discussed further in this
document. A product containing the lithium salt of bromacil (Du Pont X-L Herbicide) was first
registered in 1970.



A Registration Standard for bromacil was issued in September 1982 (NTIS PB87-110276).
The Registration Standard required the submission of product chemistry, residue chemistry,
toxicology, ecological effects and environmental fate studies. A Data Call-In (DCI) was issued
in September of 1991 for bromacil requiring additional product chemistry, residue chemistry,
toxicology, ecological effects and environmental fate studies. This RED reflects a reassessment
of all data which were submitted to support the reregistration of bromacil.

Additional controls have been placed on the use of bromacil by the state regulatory
agencies of Florida and California as a result of bromacil being detected in groundwater. Florida
prohibited the use of bromacil on vulnerable soils within one of its major citrus-growing areas,
the Central Ridge, by rule (Rule 5E-8.038 in volume 19, Number 44, November 5, 1993, page
6424, Florida Administrative Weekly).

California’s State Management Plan for controlling the occurrence of pesticides in the
groundwater requires the use of Pesticide Management Zones (PMZs). California has set up
several bromacil-specific PMZs. A PMZ is a one square mile area that has been determined to
be vulnerable to ground water pollution. In these PMZs bromacil can only be applied to crops by
permit and in accordance with a ground water protection advisory. This advisory contains
specific information to reduce the potential for movement of the chemical into ground water.
(Sampling for Pesticide Residues in California Well Water, 1994 Update Well Inventory Data
Base, Ninth Annual Report to the Legislature, State Department of Health Services, Office of
Environmental Health Hazard Assessment, and the State Water Resources Control Board,
California Environmental Protection Agency).

I11.  SCIENCE ASSESSMENT
A. Physical Chemistry Assessment

The physical and chemical characteristics of bromacil (5-bromo-3-sec-butyl-6-methyluracil)
and bromacil lithium salt are described below:
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Bromacil Bromacil lithium salt

Empirical Formula: CyH;;BrN,O, Empirical Formula: CyH,,BrLiN,O,
Molecular Weight:  261.1 Molecular Weight:  267.1

CAS Registry No.: 314-40-9 CAS Registry No.: 53404-19-6
OPP Chemical Code: 012301 OPP Chemical Code: 012302



Below is a description of the physical and chemical properties of the technical grade of
bromacil. The lithium salt of bromacil is not included since the technical grade of the lithium salt
is not isolated during commercial production.

Color White to light tan
Physical State Crystalline solid at 25°C
Melting Point 158-159°C at 760 mmHg
Solubility Water at 815 ppm at 25°C

Organic solvents at 20°C in the following proportions:
n-hexane 0.023 g/100 g
toluene 3.0 g/100 g
acetonitrile 4.65 g/100 g
acetone 11.4 g/100 g
methylene chloride 12.0 g/100 ¢

B. Human Health Assessment
1. Hazard Assessment

The toxicological data base on bromacil is adequate to support reregistration eligibility.
The Agency believes bromacil and its lithium salt are toxicologically equivalent, therefore this
assessment applies to both active ingredients.

a. Acute Toxicity

The Agency has characterized the acute toxicity of technical grade bromacil based on
laboratory data. The following table summarizes the findings from acute toxicity studies
submitted to the Agency. Acute toxicity categories are assigned for each route of exposure and
range from IV (considered least toxic) to | (considered most acutely toxic). Data pertaining to the
acute eye and dermal irritation and dermal sensitization are not required to support the
reregistration of the technical grade active ingredient (TGAI), these data are presented for
informational purposes:

Table 5. Acute Toxicity Studies for Bromacil

GUIDELINE TEST RESULTS CATEGORY
81-1 (Accession # 00022077) | Oral LD50--rat 5.126 g/kg 5/3.998 g/kg ¢ v
81-2 (Accession # 00013272) | Dermal LD50--rabbit =5000 mg/kg v
81-3 (Accession # 00022080). Inhalation LC50--rat =14.4 mg/L v
81-4 (Accession # 00022079) | Eye irritation--rabbit™? mild irritant "
81-5 (Accession # 00022081) | Dermal irritation--rabbit' | Primary Irritation Score=0.8 v

! This study is required for manufacturing-use and end-use products (40 CFR 158) and is provided for informational purposes only.
2 The lithium salt of bromacil falls into Toxicity Category Il for eye irritation.



The acute toxicity of bromacil by most routes of exposure has been categorized in the
lowest possible toxicity category, category IV. Only ocular exposure was in category Ill:
bromacil is mildly irritating to the eye. A dermal sensitization study in Guinea pigs (MRID
41304107) is currently in the review process, and a detailed review will be issued at a later date.

b. Subchronic Toxicity

A 90-day subchronic feeding study is not available but is not being required since the
existing chronic data adequately characterize risk associated with subchronic duration of exposure.

C. Chronic Toxicity and Carcinogenicity

In a chronic toxicity study, Beagle dogs were given 0, 25, 150, or 625 ppm bromacil in
the feed for one year. Body-weight gains were decreased in both sexes at 625 ppm. Although
testicular atrophy and degeneration were observed in males at all dose levels, these effects were
determined to be unrelated to treatment based on (1) the lack of a dose response for the unilateral,
the bilateral, and the combined unilateral/ bilateral lesions and (2) the lack of an increase in the
incidence or severity with a 25-fold increase in dose. The NOEL was 150 ppm (4.65 /4.6 2
mg/kg/day). The LOEL was 625 ppm (17.8 ¢/17.3 ¢ mg/kg/day), based on decreased body-
weight gains (MRID 41869701).

A combined chronic toxicity and carcinogenicity study was conducted with Crl:CD (BR)
rats. The doses given in the diet for two years were 0, 50, 250, or 2500 ppm. The NOEL was
250 ppm [9.82 ¢/13.3 ¢ mg/kg/day]. The LOEL was 2500 ppm (1035/144¢ mg/kg/day), based
on decreased body-weight gains. Additional effects observed were (1) increased incidence in the
high-dose males of cystic follicles and ultimo branchial cysts of the thyroid, hyperplasia and clear
cell foci of the adrenal cortex, and retinal atrophy; (2) increased incidence of epithelial hyperplasia
of the thymus in the high-dose females; and (3) dose-related increasing trends in thyroid C-cell
adenomas and thyroid follicular cell adenomas and/or carcinomas combined in the males (MRID
41261701).

In a carcinogenicity study, CD-1 mice were given bromacil in the diet for 18 months. The
doses were 0, 250, 1250, or 5000 ppm bromacil in the diet (0, 40, 196, or 871 mg/kg/day for
males; 0, 67, 330, or 1131 mg/kg/day for females). The NOEL for systemic effects was not
determined, based on liver lesions at all dose levels in males. The systemic LOEL was 40
mg/kg/day, based on the following liver effects: increased incidence in hepatocellular
hypertrophy, single cell and centrilobular necrosis, hepatocellular lysis with RBC accumulation,
and centrilobular vacuolation. There was a significant increase in combined hepatocellular
adenomas and/or carcinomas at 871 mg/kg/day in males only, and there was a significant dose-
related trend for hepatocellular carcinoma and for combined hepatocellular adenomas and/or
carcinoma in males (MRID 00072782).



d. Developmental Toxicity

A developmental toxicity study with Crl:CD BR rats used doses of 0, 20, 75, 200, or 500
mg/kg/day given by gavage on gestation days 7-16. The maternal toxicity NOEL was 20
mg/kg/day. The maternal toxicity LOEL was 75 mg/kg/day, based on decreased body-weight gain
and decreased food consumption during the first two days of dosing. The developmental toxicity
NOEL was 75 mg/kg/day. The developmental toxicity LOEL was 200 mg/kg/day, based on
increased incidence of rudimentary lumbar ribs and extra thoracic vertebrae. Significant increases
in skeletal developmental variations due to retarded development; i.e., retarded or partial
ossification of the axial skeleton [interparietal, parietal, and supraoccipital skull bones, bipartite
and dumbbelled centrum of the vertebrae, sternum and hyoid] and the partial ossification of the
appendicular skeleton [pubis and ischium] were observed at the highest dose tested (MRID
40984802).

In a developmental toxicity study in Hra:(NZW)SPF rabbits, doses of 0, 30, 100, 300,
or 500 mg/kg/day were given by gavage on gestation days 7-19. The NOEL for maternal toxicity
was 100 mg/kg/day. The LOEL for maternal toxicity was 300 mg/kg/day, based on decreased
body-weight gain and food consumption. There were no effects on maternal reproductive
parameters. The NOEL for developmental toxicity was 100 mg/kg/day. The LOEL for
developmental toxicity was 300 mg/kg/day, based on the increase in the percentage of late post-
implantation loss. There was a significant reduction in the number of female pups at the 300 and
500 mg/kg/day dose levels, and there was a significant increase in the mean percentage of skeletal
variations at the highest dose level (MRID 40984801). The Agency does not consider bromacil
to be a developmental toxicant.

e. Reproductive Toxicity

In a two generation reproduction study, Crl:CD BR rats were fed doses of 0, 50, 250, or
2500 ppm bromacil. No effects on reproductive performance were seen. The parental NOEL was
250 ppm (12.5 mg/kg/day). The LOEL was 2500 ppm (125 mg/kg/day), based on significantly
increased incidence of hydronephrosis. The reproductive NOEL was =125 mg/kg/day (MRID
41804601).

f. Mutagenicity

Bromacil did not induce a mutagenic response in the Ames assay, with and without
activation (MRID 42465701). In an in vivo micronucleus assay in mice, bromacil was negative
(MRID 42465801). Bromacil was not genotoxic in the unscheduled DNA synthesis assay (MRID
42465901). The Agency does not consider bromacil to be mutagenic.

Additional data submitted under section 6(a)(2) of FIFRA by E.I. DuPont de Nemours
and Company has received a cursory review (MRID 44005401 and 02) by the Agency. This
submission is currently in the review process and a detailed review will be issued at a later date.
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The Registrant is required to submit all the full mutagenicity studies addressed in MRID
44005401. A summary of the Registrant’s analysis follows.

Krovar® DF is formulated from 40% bromacil, 40% diuron and 20% inert ingredients.
Krovar® DF was evaluated in an in vivo mouse micronucleus mutagenicity assay and was found
to be positive for clastogenic activity (study not submitted).

Subsequently, bromacil was tested in an in vitro chromosome abberrations mutagencicity
assay in human lymphocytes and was found to be positive for clastogenic activity (MRID
44005402).

Bromacil was also tested in an in vivo micronucleus assay and was found to be negative
for clastogenic activity (study not submitted).

In addition, diuron technical (98%) was tested in male and female rat bone marrow cells
following single oral doses of 50, 500, and 5000 mg/kg by oral intubation. Signs of systemic
toxicity and body weight loss were observed in the rats at the 5000 mg/kg level. Diuron was
considered positive for clastogenic activity (study not submitted).

The Agency’s Mutagenicity Risk Assessment Guidelines give more weight to in vitro test
results. The evidence presented by the registrant indicates that the positive mutagenicity of
Krovar® DF is most likely due to the diuron and not the bromacil.

The weight of evidence suggests that bromacil is not mutagenic. This is supported by the
studies addressed in the first paragraph of this section. Agency does not consider bromacil to be
mutagenic.

g. Metabolism

Metabolic studies were conducted with rats given single [low and high] and multiple [low]
doses of radiolabelled bromacil. The major route of elimination was via the urine following all
dosing schedules except the multiple low dose in males where urine and fecal elimination were
approximately equal. Bromacil was absorbed readily from the gastrointestinal tract, extensively
metabolized [primarily by hydroxylation at the 6-methyl position and on the sec-butyl moiety],
and rapidly excreted. The hydroxylated metabolites were eliminated as glucuronide conjugates.
Radiolabel was found in all tissues examined, but there was no evidence of accumulation. The
major metabolite of bromacil in the urine of rats was 5-bromo-6-hydroxymethyl-3-sec-butyl-
uracil. Trace levels of the parent compound and two other (unidentified) metabolites were
excreted in the urine (MRID 42825201).

h. Dermal Absorption

The Agency established an interim estimate of 20% dermal absorption for bromacil using
a non-guideline absorption study and surrogate data from other pesticides. A discussion of these
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data and the Agency’s rationale follow. The registrant, in a document entitled Detailed Risk
Mitigation Proposals for Bromacil Reregistration, cites a 1965 skin absorption study in rabbits
and, using several conservative assumptions, estimates dermal absorption of bromacil during a
workday (8 hours) to be 4.6%. In addition, a preliminary literature search for in vitro human
absorption values suggests 14% absorption of 5-fluorouracil, a surrogate substituted uracil. On
this basis the registrant has suggested using an interim 20% absorption value in the worker risk
assessment while they conduct a 28-day dermal toxicity study in rats.

Using data/information on other pesticides for which there are dermal absorption data
whose solubilities are similar to bromacil, and given that bromacil is neither volatile nor a dermal
irritant, the Agency can reasonably assume dermal absorption of these materials to be similar.
For example, maneb, is a solid, as is bromacil and has a molecular weight and solubility similar
to that of bromacil. Dermal penetration of maneb is expected to be no greater than one percent.
For these reasons, the Agency believes the interim estimate of 20% absorption of bromacil is
reasonable.

2. Dose-Response Assessment
a. Reference Dose

The Agency determined the RfD for bromacil to be 0.1 mg/kg/day, based on the NOEL
of 9.82 mg/kg/day in the chronic rat toxicity study. An uncertainty factor of 100 was used to
account for the inter-species extrapolation and intra-species variability (Ghali, 1994). The World
Health Organization/Joint Meeting on Pesticide Residues has not evaluated bromacil.

b. Cancer Classification

The Office of Pesticide Programs Carcinogenicity Peer Review Committee classified
bromacil as Group C - possible human carcinogen - and recommended that the Reference Dose
(RfD) approach be used for quantification of human risk. This decision was based on the increased
incidence of liver tumors in male mice, and positive trends in thyroid tumors in male rats, and
to a lesser extent on analysis of structural activity relationship to similar compounds. Bromacil
IS not considered mutagenic.

C. Toxicity Endpoints

Based upon its review of the toxicology data base for bromacil, the Agency selected a
toxicological endpoint and dose level of concern appropriate for risk assessment (Toxicology
Endpoint Selection Document, November 15, 1994). This endpoint is maternal toxicity, from the
rat developmental toxicity study (MRID 41804601) described above. Short- (1 to 7 days) and
intermediate- (1 week to several months) term occupational risk assessments are appropriate, due
to the low NOEL and the lack of a 21-day dermal toxicity study. An acute dietary risk assessment
is not appropriate, because the effects noted in the above study would not be expected with just
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one dose. Also, there was no evidence to indicate that bromacil was associated with major
developmental or reproductive toxicity.

The Agency selected this endpoint for the following reason. In the developmental toxicity
study in rats, bromacil was tested at 0, 20, 75, 200, and 500 mg/kg/day. The maternal NOEL
was 20 mg/kg/day, the maternal LOEL was 75 mg/kg/day based on a decrease in body weight
and food consumption during the dosing period. A significant increase in liver weight at 500
mg/kg/day was observed. The developmental NOEL was 75 mg/kg/day, and the developmental
toxicity LOEL was 200 mg/kg/day, based on an increased incidence of rudimentary lumbar ribs
and an extra thoracic vertebra.

The LOEL at 75 mg/kg/day is an indication of maternal stress. The maternal effect noted
was a minimal effect involving decreases in body weight gain and food consumption during only
the first two days of dosing. Thus, the actual maternal NOEL level is likely to be considerably
higher than 20 mg/kg/day.

3. Exposure Assessment

This section describes the process the Agency used to estimate human exposure to bromacil
from the diet and from occupational use.

a. Dietary Exposure

A dietary risk assessment is required when a chemical is registered for use on crops used
either as food for people or feed for livestock. Bromacil meets this criteria. It is registered for
food/feed use on citrus and pineapple. Formulations may be applied as soil broadcast or banded
sprays to citrus or pineapple and broadcast foliar applications to pineapples using ground
equipment. The bromacil lithium salt is not registered for use on any crops.

The residue chemistry data base identifying and quantifying the residues of bromacil is
adequate and supports reregistration of bromacil as a food use pesticide on citrus and pineapple.
Tolerances for residues of bromacil at 0.1 ppm in/on citrus and pineapples have been established
and are expressed in terms of bromacil per se [Source: 40 CFR 8180.210]. No tolerances exist
for residues of bromacil in animal commodities; and no food/feed additive tolerances have been
established.

Directions for Use on Citrus and Pineapples
Three end-use products (EPs) of bromacil are presently registered to E.I. du Pont de

Nemours & Co. that may be used on food/feed crops grown in the U.S. The bromacil EPs are
presented below:
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Table 6. DuPont Products Registered for Use on Food/Feed Crops

EPA Reg. No. Formulation Class Product Name
352-287 80% WP Hyvar® X Herbicide
352-351° 53% WP (MAI)? Krovar® 11 Herbicide
352-352¢ 40% WP (MAI)? Krovar® | Weed Killer
352-440" 53% DF (MAI)? Krovar® 1l DF Herbicide
352-505 40% DF (MAL)? Krovar® | DF Herbicide
352-546 80% DF Hyvar® DF Herbicide

"These products were voluntarily canceled by DuPont effective May 2, 1996.
2 Multiple active ingredient product.

All registered formulations of bromacil prohibit their application through any type of
irrigation system. The 80% WP, and the 40% DF specify a 12-hour reentry interval. A reentry
interval is not specified for the 80% DF. Preharvest intervals are not specified in any of the
labels.

The 40%, 53%, and 80% WP and DF bromacil formulations are registered for band or
broadcast ground treatment beneath and/or between established bearing citrus trees at 1.1-6.4 Ib
ai/A/application or 0.8-3.2 Ib ai/A/application as split treatments; the 53% WP may also be used
in FL as a split application at up to 4.2 Ib ai/A/application. Spray applications must be made in
a minimum of 40 gal of water/A. The application rates are dependent on soil types; higher rates
are recommended for silt loam or clay loam soils and lower rates are recommended for sand or
loamy sand soils. The maximum seasonal use rate for citrus varies among labels and depends
upon location, soil conditions, and orchard age. For established bearing trees (=4 years), all
labels (except the 53% WP) specify a maximum seasonal rate in FL of 6.4 Ib ai/A/year on soils
of low permeability and 4.2 Ib ai/Alyear on highly permeable soils; the 53% WP allows a
maximum seasonal rate in FL of 8.5 Ib ai/A/year. For other citrus producing regions
(AZ/CA/LA/TX), the 80% WP and DF and the 53% DF labels do not specify a maximum
seasonal use rate, the 53 WP specifies a maximum of 5.3 Ib ai/A/year, and the 40% WP and DF
formulations specify maximum use rates of 6.4 Ib ai/A/year for TX and LA and 2.4 Ib ai/Alyear
for CA and AZ. The maximum seasonal use rates on citrus for specific regions and conditions
must be standardized between the labels.

All labels specify that grazing of cattle in treated areas is prohibited. Treated areas may
be planted to citrus trees one year after the last application. Replanting of treated areas to any
crop other than citrus within two years after application is prohibited. The 53% C and 80% WP
and DF formulation labels also prohibit applications to citrus in Kern County, CA because of the
threat to groundwater.

The 80% WP and the 80% DF are registered for multiple applications to pineapples grown
in HI and FL. The first treatment may be made at 1.6-4.8 Ib ai/A as a ground broadcast
application before plants begin to grow. The remaining treatments may be made either as directed
interline applications prior to floral differentiation at 1.6-3.2 Ib ai/A or as broadcast treatments
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at 1.6 b ai/A after the plant is 8 months old but prior to floral differentiation. The formulations
are also registered for application to ratoon crops at 0.8-3.2 Ib ai/A to be applied using ground
equipment after harvesting the planting crop but before differentiation. The maximum seasonal
application rates are 8 Ib ai/A and 3.2 Ib ai/A to the planting and ratoon crops, respectively. In
Puerto Rico, bromacil is registered for use on pineapples at 0.8-3.2 Ib ai/A to be applied
immediately after planting and before plants begin to grow. Replanting of treated areas to any
crop other than pineapples within two years after application is prohibited.

Plant Metabolism

The qualitative nature of the residue in plants is adequately understood based on acceptable
orange and pineapple metabolism studies. Results from the orange metabolism study indicate that
bromacil undergoes hydroxylation at the 6-methyl group to produce Metabolite A (5-bromo-3-sec-
butyl-6-hydroxy-methyluracil), which is readily conjugated with glucose and is converted to a
malonyl ester of glucose conjugate of Metabolite A. In pineapple the metabolism of bromacil
proceeds from hydroxylation of the sec-butyl side chain followed by conjugation of the
hydroxylated metabolites. The residue of concern and the residue to be regulated in citrus and
pineapple fruit is bromacil per se (MRIDs 13202, 002415, 014750, 42967501, 43460601)

Animal Metabolism

The nature of the residue in animals is adequately understood based on an acceptable
ruminant metabolism study reflecting oral dosing. In ruminants, bromacil is hydroxylated at the
6-methyl and the sec-butyl side chains and the 6-hydroxymethyl derivative is further conjugated.
A poultry metabolism study is presently not required since bromacil is not registered for use on
crops that are used as poultry feed (MRIDs 002192, 42998901).

Residue Analytical Methods - Plants and Animals

Adequate methods are available for tolerance enforcement and data collection. A GLC
method with microcoulometric detection is available for tolerance enforcement and is listed in
Pesticide Analytical Method (PAM) Vol. Il as Method 1. Additional methods include a GLC
method with electron-capture detection (ECD), published in PAM Vol. 1l as Method B, and an
improved GLC method using a thermionic nitrogen/phosphorus detector (GLC/ECD) used for
data collection. These methods have not undergone validation by the Agency (MRID 013999,